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L . This study analyzes tactical command and control sutomation systems and
:‘_p ! AirLand Battle doctrine to determine if the degree of control implemented by
o 9 the automation is congruent with the command and control requirements of the
o doctrine.
: Tactical command and control automation systems and associated doctrine
A from three different periods are considered: 1954 to 1973, 1974 to 1980, and
i 1951 to the present. In the first two cases, doctrine and associated auto-
s mation systems are examined along with some of the major factors that
influenced their development. The degree of centralized control is identified.

e AirLand Battle and the Army Tactical Command and Control System (ATCCS) are
:.‘f-: the primary subjects of the last period. The precepts of AirLand Battie
o doctrine are examined to identify generic requirements for decentralized
Y tactical command and control. These requirements are compared with emerging
Y tactical command and control automation systems to determine if the two are
o consistent.
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.

éﬁ; : The US. Army is developing and fielding an automation system that is

o y

.:)2 ; designed to provide an unprecedented level of support to tactical commanders
) and their staffs. Known as the Army Tactical Command and Control System
>
i :'-'i (ATCCS), it integrates component automation systems and supporting communi-
§ N
! 5’.‘ cations into a program of unparalleled scope.! While automation support will
“!l-‘}

| be provided to all battlefield functional areas,2 at least as low as section or
o .
:::': _ team level in many cases, the major objective of the ATCCS is to assist
0 i
' i_) commanders and their staffs in planning, directing, and executing operations at
N - roros through brigade level3
e, ‘
é;’ The ATCCS will implement a great degree of standardization in command
2?,;{ and control procedures. This is true for vertical systems that support com-
HO'.I
P, mand and control within various battlefield functional areas as well as those
3;;:" that integrate vertical (or functional) systems at a given echelon of command
o4

‘,.:.:' level, division for example. Procedural standardization results from factors
‘A" £

@

oy IEnclosure 1, “Letter of instruction (LOI) of the ACCS Test Bed (ATB) Program,” to letter ATZL-CAC-
,-:.:A A, Department of the Army, U.S. Army Combined Arms Center and Fort Leavenworth, 30 September 1986,
ey subject: Draft Letters of instruction (LOI) for the ACCS Test Bed (ATB) and Total System Tactical Yalidation
".09‘ T

a4 (TSTY) Program, p. 1.

X ZFive battlefield functional areas including maneuver , fire support, intelligence and electronic warfare,
Q.. air defense artillery, and combat service support are used to categorize tactical automation systems. The
i Army Battlefield interface Concept first proposed this division of battlefiel functions in 1978 (the original
'::.o names were slightly different); Department of the Army, Armwy_Battlefield Interface Concept 78 (ABIC 78),
.::;: (Yashington, DC, 28 December 1978).
-':;I:‘ SThe Army Tactical Command and Control Systems (ATCCS) Required Operational Cspability_(ROC),
i draft, (US. Army Combined Arms Combat Development Activity, Fort Leavenworth, KS, 22 September
] 1986),p. 2.
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relating to information management. Information will be passed between
ecnhelons and between functional areas by standard messsages, processed by
standard algorithms, and presented to decisionmakers in standard dispiays.
The format (and in some cases the frequency, content, and recipients) of the
messages, the processes executed by the algorithms, and the format of the
displays will be established by the combat developer to support doctrine.

The Army is assimilating new operations doctrine at the same time it is
developing and fielding elements of the ATCCS. in 1982 the Army dramatically
changed its approach to warfighting with the publication of AirLand Battle
doctrine. Recently, that doctrine was revised, primarily to clarify concepts, to
address concerns of field users, and to provide & better tool for the education
and training of the officer carps.4 The precepts contained in the 1982 version
continue to form the basis for the execution of AirLand Battle.

There is concern, however, that tactical automation systems are inconsis-
tent with AirLand Battle doctrine. The degree of emphasis placed on control, or

stated another way, the degree of centralization of control, is a key issue.

AirLand Battie doctrine requires freedom of operation for subordinates, delega- '

tion of authority, and leadership at critical points on the battlefieldS> Com-
mand and control systems that facilitate these aspects of decentralized
control will contribute to the execution of AirLand Battle doctrine. Concern is
voiced by those who see the incregsed use of automation and communications

to reduce the degree of uncertainty as an attempt to centralize control® The

4General William R. Richardson, FM 100-5: The AirLand Battle in 1986, Military_Review, (March
1986),p. 11.

Sield Manua! (FM) 100-5, Operations, (Department of the Army , Washington, DC, May 1986), p. 21.

EMartin Van Creveld, Command, (Cambridge, MA: Haryard University Press, 1985), p. 269. and

Major Stephen E. Runals, Command and Control: Does Current US. Army_Tactical Command and Control
Docirine Meet the Requirement for Today's High lntensity_Battlefield? , (School of Advanced Military Studies,

US. Army Command and General Staff College, Fort Leavenworth, KS, 2 December 1985), p. 37.
2
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' _
’f'j'{’:_ intent of this study is to determine if the degree of control implemented by the
Army Tactical Command and Control System is congruent with the command and

contro) requirements of AirLand Battle doctrine.

E; Before outlining the methodology, it is necessary to consider the
assumptions, limitations, and definitions that are critical to this endeavor.
R Three assumptions were made during the conduct of the study: (1) that AirLand
.:j : Battle doctrine would continue to be the Army's warfighting doctrine during the
next decade and that its individual precepts would remain relatively constant;
':':3 (2) that the organization and functions of corps, division, and brigade staffs
5: would not change significantly during the fielding of tactical sutomation
'*'\': systems; and (3) that the ATCCS would be developed and fielded according to
o respective operational and organizational plans.
?{f A number of limitations were imposed to restrict the scope of the study.
2 The first limits the examination of functional requirements for tactical
automation systems to those that support command and controi at corps
::j% } through brigade. Many automation systems have been fielded to support
22 Z tactical operations, while numerous others are under development. This study ’
o i will concentrate on the tactical command and control asutomation system's
;3 : support of the commander and on its horizontal integration of the functional
; ares control systems. Secondly, the organization of staff elements and
tactical command and control facilities will not be examined. Thirdly, no
attempt will be made to determine the survivability, reliability, or support-
. ability, of the automation and communications systems under development.
» .

And lastly, this study wiil not analyze the capability of the proposed tactical

i communications architecture to support the ATCCS.
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The definitions of command and control, command &nd control

system, and tactical command and control automation system are

_‘ provided for use throughout the report. The definition of command and
i E control contained in the Joint Chiefs of Staff Publication Number 1 (JCS Pub.
: 1) will be applied. It states that command and control is: “The exercise of
. authority and direction by a properly designated commander over assigned
"'; forces in the accomplishment of the mission.”™” There are many definitions of
?' this phrase. Some of them focus on the leadership aspect of command; some
'5 focus on the balance of command and control functions in a continuous process
;-; that supports decisionmaking; and others focus on numerous other aspects. The
:' JCS definition is used here because it emphasizes the role of the commander
;: and the importance of the mission, both key aspects of AirLand Battle. This
{ definition is also well recognized and used, if not thoroughly accepted.

’*:' The definition of a command and control system contained in JCS Pub.
‘; 1 is also used. It describes a command and control system as those
\ . . .facilities, equipment, communications, procedures, and personnel
- essential to a commander for planning, directing, and controlling operations of.
s assigned forces pursuant to the missions assigned.(emphasis added)™®
4 Equipment and procedures represent those aspects of the command and control
.ﬁ system that will be considered here.

K, Tactical command and control automation systems are considered
3 to be those automation systems that directly support the function of command
: and control. They are composed of equipment and procedures and therefore re-
_' present only a portion of the command and control system. Tactically, they
7 Joint Chiefs of Staff Publication No. 1, Dictionary_of Military_and Associated Terms (US. Joint Chiefs
of Staff, Washington, DC, 1 April 1984), pp. 76-77.
‘r 8ibid., p. 77.
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represent a subset of the Army Command and Control System (ACCS), which
extends from the mobilization, training, and sustainment base to the lowest
levels of the battlefield?

The methodology of the study is the last topic to be considered before
aporoaching the research question. Examination of current literature concern-
ing tactical command and control automation systems is confusing. Variov.s
gutomation systems which are in the field, on their way to the field, or under
development, have been designed to support different versions of doctrine.
when these systems are compared with command and control requirements of
AirLand Gattle doctrine, different conclusions may be drawn concerning their
compatibility. This study considers doctrine and associated tactical command
and controi automation systems from three different periods: 1954 to 1973,
1974 to 1980, and 1981 to the present.!0 in the first two cases the doctrine
and automation systems are examined along with some of the major factors
that influenced their development. The degree of centralized control is
identified. AirLsnd Battle and the Army Tactical Command and Control Sgstem_
(ATCCS) are the primary subjects of the last period. The precepts of Airland
Battle doctrine are examined to identify generic requirements for
decentralized tactical command and control. These requirements are compared
with emerging tactical command and control automation systems to determine

if they are consistent.

9_Ar__mg Command and Control Master Plan: Analysis Report (U), Volume 1, U.S. Army Combined Arms
Combat Development Activity, Fort Leavenworth, KS, February 1934, p. xxii. (SECRET)

107he end points of the periods represent major changes in concepts, doctrine, and tactical command
and control automation systems.
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EARLY BATTLEFIELD AUTOMATION SYSTEMS

This section examines the operational doctrine of 1934 and 1962, key
concepts for operations in an atomic environment, and 8 number of the factors
that influenced their development, as well as that of requirements for tacticai
automation systems. This section aiso considers some of the factors that
affected centralization of control from the mid-1960's to the early 1970's,
when the early battlefield automation systems were under development.
Furthermore, each of the three major systems is briefly examined.

The 1954 version of Field Manual (FM) 100-3, Field Service Regulations -

Operations, emphasized centraiized controi of subordinate operations. This

doctrine, which was in effect when the need for major tactical sutomatic data

processing (ADP) systems was identified, was the result of World war Il and

Korean war experiences and of the threat of war on the atomic battlefield!! In
offensive operations, decentralized control would be implemented in those
instances when the commander was unable to ~. . exercise timely and direct
influence over the operation. . .2, but it was presented as the exception and
not. the rule. The doctrine for control and coordination of defensive operations
also reflected this orientation. Procedures for decentralized control were

identified, however, specific centralized procedures were stressed.!®

”Major Robert A. Doughty, The Evolution of US Army_Tactical Doctrine, 1946-76, Leavenworth
Papers No. 1, (Fort Leavenworth, KS, August 1979), p. 14-15.

12 100-5, Fiel Service Regulations-Operations , (Department of the Army, Washington, DC, 27 Sep-
tember 1954), p. 84.

3pid., p. 126-127.




The emphasis on centralized control at the tactical level was continued by

the Atomic Field Army-1 1936 &id PENTANA studies, which were conducted

during the mid-1950's. The factors that influenced these studies included (1)

N
N}:E world-wide strategic missions, (2) constraints associated with strategic lift
5:’ assets, (3) the threat of fighting outnumbered, (4) the combined mission and
:_, threat of fighting on an atomic (nuclear) battlefield, and (S) modern technalogy
Ezj that would improve firepower, mobility, and control. These factors led to the
j development of small, self-contained, combined arms units capabie of greater
S tactical dispersion. In the infantry division, five battle groups were created to
é_‘ replace the three larger regimental combat teams. Field tests had indicated
e that the division commander's span of control could be increased from three
;:‘_, major subordinate commands to five if communications were improved.!'4 The
‘32 battalion level of command was eliminated to reduce the time required to
A'::: transmit information up and down the chain of command.!® Proponents sought a
'::Ej survivable division with increased strategic deployability and a streamlined
3?_::; command structure. Their efforts resulted in greater centralization of control.
3::)* The 1962 version of FM 100-5, Field Service Regulations-Unerations,'
; presented a more balanced treatment of the subject, but it did not significantly
::_8'5': change the orientation on control. While decentralized control was identified
5;5 8s a desired technique, total coordination of effort was required to apply com-
E,'::‘ bat power effectively. This full coordination of effort required ~. . .adequate
X ‘ means of control. . .secure communications, timely orders, and effective
e
o

,‘\-
:ft 14poughty , Evolution, p. 16-17.
'.t,;'.t 15Captain Jonathan M. House, Toward Combined Arms Warfare: & Survey_of 20th-Century Tactics,

Doctrine, and Organizatisn, Combat Studies institute Research Survey No. 2, (Fort Leavenworth, KS, August
A 1984), p. 154-155.
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command facilities."16¢ The degree of centralization would be determined by a

number of factors. Obvigusly, the most important of these was the type of
operations, offensive or defensive, with the latter requiring tighter control.!'?
The emphasis on centralized control was evident when one considers the fact
that the Army had chosen the defense over the offense as the key means of
destroying the enemy’'s combat effectiveness. The focus on the defense of
Western Eurcpe and the belief that nuclear weapons could be used against
enemy forces massed for the attack were two key reasons for this
perception.18

During the l1ste 1960's and early 1970's an extremely high degree of
centralized control was achieved. The factors responsibie for this phenomenon
were numerous: utilization of the helicopter to increase the mobility of the
commander; political and high level military interest in (and emphasis on)
minor affairs; extensive use of statistics as a measure of tactical effective-
ness!?; friction between the superpowers and the need for the National Com-
mand Authority to limit escalation of conflict; the close relationship between
political and military actions taken to secure our objectives in Vietnam; and '
the need to discriminate and engage enemy forces among innocent civilians 20

Technology was also a very influential factor during this decade. Advances
in sensors, tacticsl communications, and automation made a greater degree of

centralization possible and therefore served as a catalyst for even greater

16FM 100-5, Field Service Regulations-Operations, (Department of the Army, Washington, DC, 19
February 1962), pp. 20 51.

17pid., pp. 69, 74-75.
18poughty , Evolution, p. 25.
19yan Creveld, Command, pp. 246, 252-253, 255.

20Major General George E. Pickett, "Command and Control and Communications,” Signal, January 1963,
p. 16.
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" requirements. Surveillance devices capable of collecting vast amounts of data
!' were agvailable; improved communications offered greater capacity for
" transmitting information, decisions, and guidance; and computers offered the
o,

5‘ potential processing, storage, and display capability needed to make increased
o

3 centralization of control possibie. In 1970 these technologies led the
-

J
i: commander of the US. Army Computer Systems Command to relate that "One
-

» can now perceive an evolving capability to locate and track in real time,
B

anything that moves, perspires, broadcasts, makes 8 noise, shakes the ground,
3!
W runs an engine, shoots a weapon, or is hotter or colder than its surroundings.™!
15)

E Technology constraints also supported centralized control, but their
O influence may not have been as significant as the factors described above. In
" the late 1960's and early 1970's large scale integrated circuits and resulting
.

o smaller, survivable computers with increased processing capability were
‘ devices of the future22 Developers thought in terms of mounting computers on
K , wheels; the architectures of the three major sustems were designed around
_3': mobile mainframes accessed by peripherals2® Combat developers foresaw
' tremendous advances in automation technology, but the potential decentralizing
= impact of these developments was not recognized by all. The Commander of the
- Computer Systems Command envisioned that improvements in automation
o would allow the the elimination of the field artillery battalion and division
™
::‘. artillery headquarters. The fire support element at corps level would then be
p able to control all the artillery batteries directiy24
[

e 21 As quoted by Brigadier General Wilson R. Reed, "Battlefield Data Automation,” Signal, August 1970,
3 p. 109.; attributed to Leonard Sultivan, Deputy Director of Defense Research and Engineering for Southeast
P Asia Matters.

- 22 james R. Mellor, “The Qutlook for Tactical Command and Control,” Signal, January 1968, p. 28.
{ 23Brigadier General Yilson R. Reed, "Tactical ADP Systems,” Military Review, June 1963, p. 78.

:;' 2%id., pp. 83-84.
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‘S_';; The initial determination that automation was required to support the

(‘_ field army resulted from the PENTANA study mentioned earlier. The
T

e Continental Army Command (CONARC) initiated development of an automated

N

-,~‘: data processing system program to provide the necessary responsiveness to the

;, conditions of nuclear warfare and to address the growing complexity of
-~ L . . . . o .

: ::. administration/logistics. Over 100 functions were identified as candidates for

::f.' gutomation by CONARC, which articulated requirements in 195725 In 1965

ongoing automation programs were consolidated into three major efforts:

A

.';:: ", . the Tactical fire Direction System (TACFIRE) for control of supporting

P artillery fires; the Tactical Operations System (T0S) for intelligence activities and

N control of the maneuver elements; and the Combat Service Support System (CS3) for

WOk control of the logistic and administrative support of the army in the field.(emphasis

o added ) "2

g

-._’_?. The Tactical Operations System (T0S) was developed to assist

A'.)\.‘

e commanders and their staffs in decisionmaking and control of operations. (n

)

' 1971 the system contained twelve applications relating to operations and

) '.‘

,3' intelligence functions2?7 The system, which was dependent upon master data

ff’ bases located at division, corps, and field army headquarters, employed a

KR ,

2 centralized architecture:

VN

l »

'.:EZ The T0S, with its many input devices, allows information to flow into the data base
- as it occurs. The central deta base, therefore, reflects the most current enemy and

"' friendly situation (the real-time situation) and provides for more effective planning and

e decision- making at all levels."28

::2 The Tactical Fire Direction System (TACFIRE) applied sutomatic data
» .

ntg processing to fire planning, target intelligence, fire control, and other field

9.

Lo LCommanding General, US. Army Computer Systems Command, Combat Service Support System

. if: (€S3):_Introductory Manual, (U.S. Army Computer Systems Command, Ft. Belvoir, YA, June 1969), pp. 1-3.

.,f,: 26Reed, “Tactical ADP Systems,” pp. 78-79.

: 277 actical Operations System: Basic System Description (Technical Summary) , (U.S. Army Computer
X Systems Command, Fort Belvor, VA, 15 May 1971),p. 1-1.

VA, Bpid.,p. 1-2101-3.
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artillery support functions. It was also built around a central computer tocated
at field artillery battalion, division artillery, or corps artillery level. Observer
teams and other remote users were provided access to the system through the
use of message entry devices. Requests for fire were keyed into the message
entry device and transmitted to the battalion computer. A fire order was
computed and displayed on the fire direction officer's control console. He
alone had the option of changing data or transmitting the order for fire2?

The Combat Service Support System (CSz) was developed to improve
accounting and reporting of logistic, personnel, administrative, and comptroller
operations. At division level the system consolidated records in & central
computer supported by five remote data terminals located at the Personnel
Services Division (PSD), at the Division Materiel Management Center (DMMC),
and in each brigade area. Input data, transmitted from the PSD or the three
brigades to the DMMC, would be hand carried to the main frame for
processing.30

Development of these three systems was in progress as the period came to
an end. In both concept and architecture they each reflected the capabilities '
and limitations of technology and the centralizing influences that were
apparent in the doctrine. The Army would soon field CSz, TOS would continue
evolving until fiscal year 1980 when it would be refused funds and terminated,
and TACFIRE would continue development into the 1980's and be fielded as the
U.S. Army adopted AirLand Battle doctrine.

29Reed, "Tactical ADP Systems,” pp. 79-80.
301bid., p. B82; CS3 Facisheet, (US. Army Computer Systems Command, Fort Belvoir, YA, May
1974),p.1.
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}o ,3 COMMAND CONTROL SUBORDINATE SYSTEMS (CCS2) CONCEPT

oy

:&7 The second period of consideration was much shorter than the first,
ﬁ;' extending from the mid-1970’s through 1980. It began with the development
é‘ o and publication of the 1976 version of FM 100-5, Operations, and ended in 1980
.} ! when the Army unveiled a decentralized tactical automation architecture.

2; In 1976 the Army published nevw operations doctrine that reflected concern
;E.;'d:' for the realities of the first battle, the lethality of the modern battlefieid, and
, the dominance of technology. The primary focus of the doctrine was evident in
the description of the role played by leaders of large units: “There are many
'::_..‘ things that Generals ought to do. But there is one thing they must do: deploy
- ‘ their forces so that on the defense they are never cutnumbered or outgunned
:.": more than 3:1 at the point and time of decision.™! The commander would
: exploit the mobility of his mechanized and armor units by moving reinforce- ‘
‘.)". ments from reserves in the rear and by thinning out less threatened areas of
:'i;; ! | the defense. However, the commander could accomplish this task only if he
S.':" detected the enemy's main effort and made his decision to concentrate early
V " enough. The emphasis on centralized control was clearly evident: /7 /5s¢-
: “ maying maounted wertrsre, the reguirement rar continuaus, relishle. secure
;.;: communicstions is ebiselute 32

.v". The lethality of the modern battlefield also influenced the development of
:{: command and control concepts during this period. One of the primary reasons
Y

"_, 31FM 100-5, Operations , (Department of the Armuy , Washington, DC, 1 July 1976), p. 3-5.

7. 32piq., p. 5-3.
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for fielding Training Circular (TC) 101-5 in 1976 was a perceived need to

redguce the vulnerability of the division command post. Concerns centered on

the enemy’s ability to locate command and control nodes and attack them with

e

tube and rocket artiilery, aviation, and unconventional warfare teams33 The

.‘
-

e
v circular recommended a reduction in the size of the current divisioh command
Q"r
f's-*r post by distributing functions, personnel, and equipment among the tactical
"-,g command post, main command post, and division support area. The division
L
main command post was also positioned further from the FLOT (outside the

Y range of enemy tube artillery).34
d E:I In 1977 and 1978 TRADOC began development of a series of concepts that
g ot
: would eventually lead to the development of AirLand Battle doctrine. The first
0 i major step in transitioning from the “first battle” orientation of the active
e
;.:;a | defense was an expansion of the commander's focus to include successive
,‘?‘
- .! battles3® A conceptual framework was developed that combined the elements
'. ! of firepower, maneuver, support, and command and control. This framework
s :
<X ’ considered two major forms of activity: Centrai Battle and Force Generation.
B , ,
' ' Central Battle was oriented on the fight on the FLOT, the °. . . collision of
! battalions and brigades in a decisive battle.®® Force Generation represented
i o

:;Z the actions of division, corps, and higher level commanders to anticipate
ny
Py Central Battles and the opportunities they provided. Force Generation efforts
iy
::.' oriented on the concentration of combat power at decisive times and places to
1,04 .
:;:. win Central Battles. Force Generation also included the actions to impede the
2
Q. :
o 1 331raining Circular (TC) 101-5, Control and Coordination of Division Operations, (Department of the
N Army, Yashington, DC, April 1976), p. 3.
‘ g 34pid., pp. 15-16.
e | 35Romjue, From Active Defense to Airand Battle, pp. 23-27.
[ ] 36g.ttlefield Development Plan (U), (U.S. Army Training and Doctrine Command, Fort Monroe, VA, 17
N November 1978}, p. 3-2. (SECRET)
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;::; enemy's ability to concentrate his combat power3? The 1978 Battlefield
', L)

S Development Plan listed actions required to achieve the desired Force
ot

:.;4. Generation command, control, and communications capability. They inciuded
[\ ?‘-\'

2 developing priorities for the flow of information and defining a responsive and
R

~‘.)_ integrated command, control, and communications system for the battlefield.38
L

"" In 1978 the requirement to interface tactical automation systems was
&

::::,, identified in the Army Battlefield Interface Concept3® Battlefield functions

were divided into the five areas of maneuver, administration/logistics, air
DM
~;E defense, field artillery, and intelligence40 Five automation systems were
;n identified as control systems for the battlefield functional areas: the Tactical
K,
Operations System (T0S), the Administration and Logistics Control System

A
b (ALCS), the TSQ-73 Missile Minder, the Tactical Fire Direction System
:" (TACFIRE), and the All Source Analysis System (ASAS). The Tactical Operations
N System would also function as an executive command and control system,
‘l 3
;' integrating the other control systems and providing a means for directing the
‘ * ‘
’:ﬁ Central Battle4! A representation of the resulting centralized architecture is
[ .
) shown below.
5
e
a

x>

t:::‘

ey

."
:;:;. 37pid., p. 3-4.
o 3Bpid., p. 2-21.
s 3948 78, . 1-1.

o 40pr Eddie R. Fowler , Systems Analysis of the US Army’s Command and Control System Architecture ,
LN draft, (Combined Arms Studies and Analysis Activity , Fort Leavenworth, KS, 31 August 1980), p. 2-6.
;." 417103 CASE Study : Final Report, (The BOM Corporation, McLean, YA, 30 April 1980), p. li-4.
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: Figure 1. Early Version of the Executive Control Subordinate
Systems (ECS2) Concept 42
vy
1. The commander’s information requirements became a second key factor in
& the development of a tactical automation architecture during this period. In
< 1979 and 1980 major studies were conducted to determine the corps
: ‘,‘ commander’'s information needs, the functional and subordinate tasks required
¥ to produce the information, and the system interfaces necessary to provide the
,; information to the commander43 In July 1980 a set of information require-
o
“ 42Fowler, Systems Analysis, p. 2-7.
'y 43privision Commander's Critical Information Requirements (CCIR), (US. Army Combined Arms Combat
:; Development Activity, Fort Leavenworth, KS, 30 April 1985), p. B-1 to B-3.
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b
“:_-':' ments was presented at the Fifth Battlefield Automation Appraisal (BAA V).
{' The items represented the minimum essential information that commanders
ﬁt yrould require for decisionmaking. The battlefield functional aress cantained
':E: those elements of information that were considered ~. . key to the successful
, . accomplishment of the commander's tasks.™4 The resulting list of eighty-five
::- information elements provided the basis for the exchange of information
i. between major tactical automation systems.
A concept for evolving an integrated automation architecture was created

E.‘ in 1930. The General Accounting Office reviewed the TOS program in late 1979
:é and recommended that system development should not be continued. Program
e management problems included a failure to finalize requirements, the linkage
»' of system design to preselected hardware and software, and g failure 1o
?—; consider the severe environment in which the system would be operated43
4 when the TOS program was killed in fiscal year 1980, a fifth control system
3 was added for the maneuver functional ares and the Executive Control
: Subordinate System (ECS2) Concept became a decentralized architecture |
Yy (Figure 2)46 The concept was presented with the information requirements at
:; the BAA V as the .. means to extract, process, and disseminate this critical
’:3 information rapidiy."4? Following the BAA V the name was changed to the
‘IQ: Command Control Subordinate Systems (CCS2) Concept.

2
%

' 44gyecutive Control Subordinate System (ECS2) Precentation to the Fifth Rattlefield Automation
E' ?;é:%wl, (US. Army Combined Arms Combat Development Activity, Fort Leavenworth, KS, July
. 45Report by_the U.S. General Accounting_Office, LCD-80-17, (US. General Accounting Office,
o Yashington, DC, 20 November 1979),p. 1.

" 46£owiler, Systems Analysis, p. 2-6.
.;‘. 4Tpresentation to BAA Y, p 7.
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AN Figure 2. Single Echelon Representation of the ECS2 Concept48
"’ The new concept was based on the integration of the five battlefield’
S . . . .
‘,; functional areas, which were redesignated as: Maneuver, Combat Service
)
?E Support, Air Defense, Fire Suppurt, and Intelligence and Electronic Warfare.
WK
W,
."" Each of these areas contained an operational facility {(OPFAC - a command post
Y or operations center) that processed information. The division artillery
“
;:: tactical operations center is an example of an OPFAC.4°
ia.
‘ Each of the OPFAC's processed three distinct types of information within
M y their respective functional areas. Technical data products represented the
o
.rz:
Y,
{ 48rowler, Systems Analysis, p. 2-8.
~ 4Spresentation to BAA Y, p. 11.
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lowest level of information fram which decisions were made. The controlled
supply rate of TOW missiles or the location of an enemy emitter are examples.
Technical information was processed to create staff information products like
the status of ammunition within the functional area or the location of a
critical enemy unit or weapon system. These elements of information were
then processed further to produce command related information, which in this
case might be the status of supply for the entire unit or the probable intentions
of the enemy commander S0

Subordinate systems operated within battlefield functional areas at the
lowest level of the architecture. They generated technical dats and for that
reason rarely provided information that directly supported the commander's
decisionmaking process. At the next higher level, control systems performed
three functions: they supported the command and control process of the
battiefield functional area commander, they exchanged information with other
functional control systems, and they produced information critical to the force
level commander's decisionmaking process. At this time systems like TACFIRE
and TSQ-73 were dropped from consideration 8s control systems because they .
could not perform these three functions3! At the highest level, the executive
control system supported the force level commande:’s information needs and

the exchange of information between functional control systems.52

SOig.

StEach of these systems provided limited support of the battlefield functional area commander's
command and control process.

SZibid., pp. 13-15.

18




ARMY TACTICAL COMMAND AND CONTROL SYSTEMS (ATCCS)

The US. Army Training and Doctrine Command (TRADOC) was in the process
of revising FM 100-5 as the BAA V convened to consider the CCS2 Concept and
the key elements of information. This process represented the evolution of a
series of concepts and studies following the 1978 Battlefield Development
Flan>3 |n March of 1981 TRADOC published ‘wao aperational concepts, entitled

the AirLand Battle and Corps Qperations-1986, that would influence the

develapment of command and controi systems. The AirLand Battle concept was
intended to provide an umbrella concept describing TRADOC's perception of the

battlefield of the 1980°s, while the Corps 86 concept was to provide a broader

and more detailed look at operations on the Airland Battlefield3* The
operational concept for AirLand Battle was a description of deep attack.

The Corps 86 concept addressed command, control, and communications in
some detail focusing on the decisionmaking process, the fight forward of the
FLOT, and centralized control of the battle3S The corps commander would
pasition himself where he could best direct the operations of the corps. No

specific location was identified, but the corps tactical and main command

posts were identified as possible chaices. Control would be accomplished

L4
A 33Romjue, From Active Defense to AirLand Battle, pp. 33-44.
S4TRADOC Pamphlet 523-5, Operational Concepts for the AirLand Battle and Corps Operations - 1986,

: forward, (US. Army Training and Doctrine Command, Fort Monroe, YA, 25 March 1981).
® Sid., pp. 31-23. This and many of the other ideas concerning command and control were built upon
4k ] the TRADOC Pamphlet 525-2, Operational Concept for Army Tactical Command and Control, dated 20 June
% 1980.
o
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through these cammand posts and a third located in the rear3® The centralizing

A

influence of deep attack with its requirement to see and strike deep was
apparent.

The authors of the concept showed a great concern for the enemy's ability
to disrupt control of the corps by attacking the command posts. The combina-
tion of 8 viable enemy threat and their emphasis on centralized control forced
the authors of the concept to reduce the command posts’ vulnerability.
recommended options to increase the survivability included concealment,
reduction in size and signature, duplication of fuctions, hardening, and wide
dispersign. The concept recommended a dispersed command post concept that
combined at least three of the optionsS?

A dissenting view was presented in the November {981 [Military Revieyr, a

command and control special issue. its author believed that the active defense

and the concept for the attack of follow-on echelons created a . . .heavy
reliance on accurate and timely intelligence and friendly status information as
vwell as a system for the near instantaneous promulgation of execution orders -
a highly developed command and control systern.™8 |f the sustem was not there
the commander would lose the battle because he would be unable to execute the
tactics. This was critical because the enemy's capability to degrade the sys-
tem seriously challenged its reliability. Two solutions were available: (1)
make the command and control system more survivable as described above or
(2} . . revise the tactics so that there is little reliance on the staff or the

information and the communications network.™? System developers were

Sbibid., p. 33.
| Spig., p. 24.
' I8Dennis H. Long, "Command and Control - Restoring the Focus,” Military Review, November 1931, p.
47. |
: I91bid. |
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:{'; grienting on the former, while the authors of operations doctrine were
".' considering the latter.
"4 The precepts contained in the 1982 version of FM 100-5 gave the impres-
sion of a need for decentralized cammand and control, but in general terms
: which did not significantly decentralize doctrinal procedures for control of
tactical operations. The discussion of the four tenets of initiative, depth,
E: agility, and synchronization provide examples of this point. The requirement
. for independent actions and exploitation of opportunities, as part of initiative,
':E’ Jive a hint of decentralized contral, but nothing specific. The discussion of
:Z' agility did, however, emphasize the requirement for flexible organizations, an
g:'. iccue that spoke strongly for decentralizeg control. On the other hand, depth
L and synchronization appeared to regquire greater control of tactical operations,
, especially synchronization with " . . an all-prevading unity of effort throughout
e - the force.” as ite goal®® The doctrine's specific statements concerning
E: command and control treated the subject of decentralization tightly. While the
'., threat of electronic warfare, the vulnerability of command posts, and the
; nature of mobile combat demanded initiative in subordinate commanders, that
$ was as strong as the message was presented 6!
:5' ¥While members of the Command and General Staff College (CGSC) were
: rewriting FM 100-5 in 1981, personnel in the Combined Arms Combat
‘f Developments Activity (CACDA) were taking steps to implement the CCS?
3- Concept. Their first major steps were the identification of the Force Level
' Information Requirements Plan (FLIRP) and the development of the SIGMA
3 Concept. The FLIRP was developed from the 85 information elements identified
N
] 60FM 100-5, Operations , (Department of the Army , Washington, DC, 20 August 1982), pp. 2-2 to 2-3.
o) 6'ibid., p. 1-3.
:, 3’ 21
A
..
a8 o

-.O. 1 — . _ 5 - e e - e e - - . . .
T , SRAYGr N T e P e Ao A0ttt et oo oss o
R ——




earlier in the BAA V to provide a basis for defining the interface requirements
between the functional control systems. The SIGMA Concept was created to
provide the means to integrate the five functional systems within the CCS2
Concept and support the force level commander. It represented a combination
of force level control and maneuver control functions.62 The Maneuver Control
System {MCS) would provide an interim version of force level control by piacing
MCS devices in the other OPFAC's until their unique functional control systems

were fielded and capable of interfacing horizontally.

ADA

CORPS MAIN

MCS DEVICES

FORCE LEYEL
MANEUYER
CONTROL

Figure 3. Maneuver Control and Interim Force Level Controlé3

Initiaily, the Maneuver Control System was oriented on vertical integra-

tien in its implementation of the interim force level and maneuver control

62pivision Commander's CCIR, p. B-4.

630per ational and Organizational (0&0) Plan for the Maneuver Contral System (MCS), (US. Army
Training and Doctrine Command, Fort Monroe, VA, 30 June 1982), p. 4-2. The operational and organizational
plan provided additional devices for key staff elements at corps and division level. The rear command post
was included in the architecture in a later version of the plan.
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\‘:

E‘; capabilities. The MCS Operational and Organizational Plan, dated 30 June 1982,
W
(‘- described the interfaces with the other battlefield functional areas. However,
o the emphasis on the vertical maneuver function became clear when the relative
, " values assigned to the links between nodes were considered. The vertical link
‘-. from the corps main to the division main was almost three times as valuable to
'- overall system opersations as a horizontal link between the corps main
.*:
O command post and the other OPFAC's; division to brigade nearly four times as
&,

e valuable as a8 horizontal link at division leve] 64
, Procedures for processing and storing information raflected centralized
b>.

E control. Characteristic of previous doctrinal and conceptual emphasis on the
N

; command post, the Maneuver Control System device at the corps main command
j post was considered " the hub of the corps level system...” It maintained the
‘803
Eﬁ corps’ °. . .consolidated operational and planning data bases.™®S Information
’- vrould be processed and stored centrally as part of the MCS function.
:; The commander's information requirements were questioned again at the
o .
-r' 1984 Command and Control System Program Review (SPR). One of the topics,
g .
K the Commander's Critical Information Requirements (CCIR), was reminiscent of
: the 1980 BAA V. A cet of twenty-five information items, which were selected
N
; from the FLIRP, were presented for consideration as CCIR. The Vice Chief of
X Staff directed that the commander's critical information needs be re-examined,
3 that the twenty-five items be considered as standards for CCIR, and that CCIR
7
:2;. be incorporated into doctrinal literature for instruction in TRADQC schools and
r'..

. implementation throughout the force6é

’

L)

-:: 64 These factors were derived from an analysis of the values assigned to network links in the MCS
;’_ mission profile. Ibid., p. 4-1 to 4-2.

651id., p. 3-4.

ot 66pivision Commander s CCIR, p. A-1.
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a
EZ'; The division level CCIR were 1dentified following a curvey of the
\
! commanders of all active component divisions and corps and 3 general officer
( :
TN level working group®® The survey participants were asked to review the
W . . .
! 0 stravrman CCIR of twenty-five information elements and the FLIRP and then to
58
“ determine the critical information they required for cecisionmaking. Their
)
R responses were anglyzed to identify trends and insights to guide the workin
o y y g
2R . . : . - .
e group, which was tasked to identify the final set of CCIR. The warking group
e
4% identified eight information categories (commeand guidance, battlefield
S geometry, maneuver, fire support, intelligence, air defense, combat service
“fn .
ooy support, and combat support) with subordinate critical infarmation items®e
o
ﬁ' The results were published in Field Circular 101-55, Corps and Division
Command and Control, and provided to combat developers.
‘_;- The interoperability of tactical command and control automation systems
N
R has also been a key issue during the past two years. Horizontal integration of
W the functional control systems was addressed at the 1984 System Program
5’5 Review, as it had been at the BAA V. The decision was made during the review
" ,
i to designate proponents for the battlefield functional ar2a nodes of the CCS2
D) , .
a4 Concent bath in TRADOC and the Army Materiel Command. A system engineer
B was also designated as the system integrator for the materiel development
|l
' '\". . - o -
o community, while the commander aof the Combined Arms Center would continue
L , - -
:;_:: to integrate activities within the combat development communitys?
0
':ZE: In April 1985 the Army Development and Employment Agency's Distributed
L EN
fn Command and Contro) System (DCCS) began merging with the Maneuver Controi
o.
:’.3,
‘::3 6 7The commandants/commanders of the the TRADOC schools and centers were also surveyed
o ©8pivision Commander’s CCIR, p. 7 and Appendix F: CCIR Product.
o 69Command and Control System Program Review (C2CSPR) 1t - IPR: Status Data , Recommendation 53,
St " U.S. Combined Arms Combat Developments Activity, Fort Leavenworth, KS, 20 Jan 1985,
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System (MCS). The DCCS, which is utilized by the Sth Infantry Division, is a
user developed variant of the MCS that was created in an evolutionary test bed.
The merger increased the emphasis on horizontsl integration, suppart for the
commander, and distribution of critical information7 The CCS2 Concept
stressed horizontal integration, but neither the concept nor the 1982 Maneuver
Control System Operstional and Organizational Plan addressed the interface
between the MCS, the coordinsting staff, and the other battlefield functional
areas. The DCCS provided devices to the coordinating staff to help improve
horizontal integration at division level. The 1985 MCS 0&0 Plan reflected the
Distributed Command and Control System's infiuence in this ares.?

The DCCS also influenced the identification of critical decision infor-
mation and the determination of where this information should be maintained.
The 1989 MC5 0&Q Plan adopted a set of informsation displays used within the
DCCS to convey critical information concerning operations, intelligence, and
battle resources. These displays, referred to as the Commander's Situation
Report (SITREP), provide a situation map with key overlays, an intelligence
sumrnary and analysis of avenues of approach, and the status of critical battle '
resources.’2 The Commander's SITREP can be distributed and maintained much
easier than the CCIR, which today represent the force level (or command) data
base. The CCIR are required by the staff and the functions) control systems,
but they are now considered too detailed and too numerous to meet the

commander's needs. By mid-1983 the MCS will maintain the Commander's

TOnterview with Mr. Robert Seymour , C31 Directorate, Combined Arms Combat Developments Activity
(CACDA), Fort Leavenworth, Kansas, 14 November 1986. The merger will be complete in 1989 when MCS
equipment is fielded to the 9th ID.

Tlinterview with Major G. Chesley Harris, C3! Directorate, Combined Arms Combat Developments
Activity (CACDA), Fort Leavenworth, Kansas, 8 October 1986.

2pitial Force Level Control System (IFLCS) Presentation, (U.S. Combined Arms Combat Development
Activity , Fort Leavenworth, KS, 30 December 1986).
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SITREP at the tactical, main, and rear command posts and will distribute
portions of it higher, lower, and horizontally to the other OPFAC's ™2

The emphasis on horizontal integration continued as the requirements and
development plans for the systems that would implement the CCS2 Concept
were reviewed during 1985. All requirements for tactical command and contro)
gutomation systems were examined. System functionality, interfaces, and
distribution quantities were key issues. Software requirements were reviewed
to identify common applications and proponents were identified to manage
their deveiopment. The greatest commonality was in the area of force level
control functions. Hardware requirements were compared to determine 1f they
were consistent in the areas of survivability and functionality. Reguirements
for a set of common devices were proposed to improve interoperability and 1
supportability through commonality of hardware across the force’ A '
requirement for the Army Tactical Command and Control System (ATCCS) was ‘
recently initiated to implement the recommendations of the review.

The ATCCS represents more than the vehicle for fielding common hardware
and software, it will integrate the functional control systems and field the '
force level contro) system. The requirement for the ATCCS takes an important
step towards horizontal integration by placing a formal requirement on the
developers of the functional control systems, outlining the functions that must
be performed to support force level control. Current battlefield functiona! area

control systems include the Maneuver Control System (MCS); the Advanced Field

Artillery Tactical Data System (AFATDS); the All Source Analysis System

73(bid.; Seymour , 14 November 1986.

g T4Major Chess Harris, “BC2SR,” C2Muq Bulletin, January 1986, pp. 1,10. |
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(ASAS); the Forward Area Air Defense Command, Control, and Intelligence
(FAAD C21) System; and the CSS Control System (CSSCS).7

AirLand Battle doctrine was revised while the CCIR were being identified
snd while requirements for tactical command and control automation systems
were under review The doctrine contained in the 1986 version of FM 100-3
clarifies s number of concepts centained in the earlter version, but none more
thoroughly than command and control. !t provides a much more decentraiized
view of control. The tenets again offer examples of this point. The discussion
of individual 1mitiative requires " . @ willingness and ability to act inde-
pendently within the framework of the higher commander's intent.” It also
states that “In the chaos of battle, it is essentigl to decentralize decision

authonty to the lgvwest practical level because avercentratization slows action

and leads to inertia.(emphasis added)™’® The discussion of agility attacks a
different aspect of the issue. It stresses that commanders must be prepared to
accept risk and commit forces without complete information. Attempts to
build a complete picture of the situation will relinquish vaiuable oppor-
tunities?? The discussion of synchronization de-emphasizes the centralization '
of cantrol that had been associated with that function. Thorough understanding
of the commander's intent and well conceived, rehearsed, standard procedures
are identified as means of reducing synchronization's dependence on explicit
coordination. “In the chaos of battle, when communications fail and face-to-

face coordinstion is impossible, such implicit coordination may make the

PThe F amnily_of Army Tactical Command and Control Systems (ATCCS) Operational and Organizational
(0&0) Plan, draft, (US. Army Combined Arms Combat Developments Activity, Fort Leavenworth, KS, 6
October 1986),pp. 1 4.

76 FM 100-5, Operations (Department of the Army, Washington, DC, 5 May 1986), p. 15.
TTpid., p. 16.

27

B T T

A ‘n.




difference between victory and defeat. . The less synchronization depends on
active communications, the less vulnerable it will be"78

The manual’s treatment of command and control alsoc emphasizes
decentraiized controi. The basic approach is offered in this statement: “The
cammand and control system which supports the execution of AirLand Battle
doctrine must facilitate freedom to operate, delegation of authority, and
leadership from any critical point on the battlefield.””® The authors of the
doctrine believe that freedom to aperate begins with the plan. It should
establish the commander’s intent, the concept of operations, and responsibil-
ities for subordinates, while providing the greatest freedom to subordingte
leaders. The plan must be flexible enough to allow subordinates to vary from it
if they are pursuing the commander's goals. AS mentioned above, the doctrine
also requires that commanders be able to exercise leadership from any critical

point on the battlefield. To support this 7, . . .the command and control system
must permit tactical leaders to position themselves wherever the situation
calls for their personal presence without depriving them of the ability to
respond to opportunities or changing circumstances with the whole force. 80’
This requirement goes beyond the concept of having the staff operate within
the commander’'s intent with the same initiative as subordinate commanders.

This issue concerns the the commander's ability to influence the entire force

directly. Other aspects of the command and control system besides personnel

and procedures must be employed to support this requirement.

78mid., pp. 17-18.
Tpid., p. 21.
80pid., p. 22.
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AIRLAND BATTLE REQUIREMENTS

The focus of the command and control system has been, and will continue
to be, the reduction of uncertainty for the decisicnmaker8! |ts components,
the personnel, procedures, facilities, equipment, and communications, are
intended to assist the commander in planning, directing, and controlling the
operations of the force. Their actions represent an attempt to reduce the

commander's uncertsinty concerning the outcome of ongoing and future

operations. There are two basic methods of dealing with this uncertainty. One
glternative is to increase the command and control system's information
processing capacity. The other approach is to design the Army's organizations
and doctrine in 8 manner that permits execution of operations with less
information®2 The development and fielding of tactical command and control
automation systems has taken the former approach, while current doctrine has:
taken the latter. AirlLand Battle doctrine has been designed to limil the
". . .reliance on the staff or the information and communications network."s3
The method for dealing with uncertainty should not be limited to one of the
alternatives identified above. Tactical command and control automation must
complement a doctrine that limits reliance on the command 8and control
system’s capacity to process information. Examination of the doctrine has

shown that tactical command and control gutomation systems are required ta

81yan Creveld, Command, p. 268.
821bid., p. 263.
83Lonq, "Restoring the Focus,” p. 47.

29

R



" facilitate the decentralization of decisionmaking, a task which may be counter
- to the original reasons for their development. This study views decentralized

control in two dimensions. The first is related to the echelon at which

K decisions are made, while the second concerns the flexibility provided to the
:' decisionmaker. If tactical command and control automation systems do not
N allow for both types of decentralization, the procedures they implement will

conflict with attempts to execute the doctrine.
* The first aspect of decentralization invaives the provision of information

to subordinate commanders, the amount of information required by decision

miakers, and requirements for horizontal integration. The first of these issues

¥ o

‘s

A concerns the information subordinates require to make effective decisions.
;: AirLand Battle doctrine pushes decisionmaking authority to the lowest practi-
b cal level to speed the decisionmaking process and ultimately increase the
e agitity of the force. To achieve these objectives the doctrine reguires that
N subordinate commanders be willing and able to act independentiy84 A thorough
: understanding of the intent and the concept of operations is essential. This
:: understanding should be provided by the pian, but that is only the starting point.'
‘: Conditions will change, unexpected situations will arise, assumptions may be
proven false, and the concept may have to be changed. Unfortunately, the sub-
¢ ordinate commander and his staff may not be aware of the changing conditions.
! Information critical to decisionmaking, FLIRP and CCIR data, has been
¥ identified and will be availabie to the system. It will be stored at different
' focations within a command to provide for continuity of operations in the event
the command post(s) is lost or becomes ineffective.®5 In any given situation a
3 84rM 100-5, Operations, p. 15.

i 85 An Evahiation of Force-Level Information Exchanges, Fort Monmouth, Center for Systems Engineering
and integration, March 1986, p. 2-6.
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subget of this information is extremely important because it represents those
items that would dictate a change in the concept or perhaps even the
commander's intent. If this information were provided te subordinate comman-
ders and their staffs and updated as the situation changed it would improve
their agility by allowing them to make better informed decisions without
explicit coordination with higher headquarters. As a result, the degree of

overall uncertainty would be reduced. First requirement: Information_con-

sidered most critical to the commander's decisionmaking_process should be

provided to subordinate commanders.

The second issue concerns the information that is provided to commanders
to support their decisionmaking. Compared to earlier concepts and doctrine,
AirLand Battle will reduce the amount of information required by decision-
makers. For exampie, the decisionmaking process will be far less sensitive to
the amount of information provided to higher headquarters concerning the
situation if the commander is willing to entrust 3 subordinate with the author-
ity to initiate the counterattack, or if he intends to initiate it himself at the
critical point. Information concerning friendly, enemy, and common aspects of
the situation will be required by the decsionmaker who triggers the counter-
attack, but it will not have to be provided up through the chain of command in
the detail and at the rate required for a timely and accurate decision 3t a
higher echelon.

when information requirements are identified they must be minimized.
One of the reasons for developing tactical command and control sutomation
systems has been to assist the commander and his staff in collecting, proces-

sing, evaluating, presenting, and disseminating information more rapidly to

31
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allow more time for acting, thereby improving agility®® Automation also

offers the potential of reducing the level of uncertainty by coliecting and
processing more information in less time than the manual system. A problem
will develop if the collection or use of this information jeopardizes the
decentralized approach of the doctrine. The capability, if used improperiy in
peacetime when there is no threat toc the components of the command and
control system, can push decision thresholds back to higher echelons. Then,
given the enemy's ability to disrupt the command and control process in

wartime, agility will be at risk. Second requirement: [dentify_the minimum

amount of information critical to decentralized decisionmaking.

The third issue created by decentralized decisionmaking concerns the
integration of battlefield functional areas. If decisionmaking is gaing to be
decentralized and if commanders at lower levels are going to demonstrate
initiative and act independently, they must be able to synchronize combined
arms activities at their echelon. This requires effective horizontal integra-
tion. AirLand Battle doctrine recognizes that the chaos of battle will often
preclude commanders from effectively exercising direct control of subordinate’
units. Under these conditions it will be impossible for the combined arms of
one echelon to be synchronized from above. Horizontal integration will be more

important to the accomplishment of the maneuver commander's mission than

vertical integration. Third requirement: Tactical command and control auto-

mation systems must emphasize horizontal inteqration.

The second dimension of decentralization concerns the manner in which

the command and control system supports the commander; where critical infor-

86 Oper ational and Organizational Plan for the Maneuver Control System (MCS) (Volume 1), Draft Plan,

(US. Army Combined Arms Combat Developments Activity fort Leavenworth, K5, 24 May 1933}, p. 1.
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fl‘. mation is made available to the decisionmaker and where he can exercise
ANy
T control of his unit as a whole. AirLand Battle doctrine requires a command and
{
P
T control system thet increases rather than decreases the commander's flexi-
_f}'_j. bility by allowing him to control his unit from any critical point on the
L,
. battlefield8? This is certainly not a new objective or requirement. Every
O
fj{ commander wants increased flexibility, but the need is relative to the doctrine.
N
P The commander’s desire to locate himself at the critical point is also common;
i it is the location of the critical point that has changed. Concepts and doctrine
E::E from the late 1950's through the 1970’s implied that the command post, the hub
D3 A
s;*.?.; of the command and control system, often represented that critical point.
Py Given the expected intensity of operations and the enemy's ability to interrupt
P,
\_cl" command and control, the Jocation of the critical point is less likely to be the
:‘:’ decisionmaker's command post. Wwherever he is located (a division or corps
) commander in 8 brigade area for example) he requires the ability to control the
\“ force. Fourth requirement: The force level control system must support the
s
v commander wherever he may position himself on the battlefield.
h It is possible st this point to examine the compatibility of proposed
';:_i: tactical command and control automation systems and the doctrine they must
\-".-.:
Z::;.:‘ support. This section examines the Army Tactical Command and Control
".“‘" System (ATCLS) to determine if the four requirements identified above would
- v' .
'1::?, be satisfied. The Maneuver Control System’'s implementation of interim force
e
'.‘,f\‘: level control is also considered. The first issue is the requirement to provide
4')
3 critical information to subordinate commanders. The draft ATCCS Operational
'{’;*:3 and Organizational Plan requires that battlefield functional area control
i
»_.E systems be capable of accessing and/or maintaining ~. . .the command data base
K’
@ h 87The requirement for the commander to be able to influence the activities of the whole force from any
:22, , Tocation on the battlefield also emphasizes vertical centralization of control.
. 33
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>, and maneuver control system software. . (when required to function as the
Rl force headquarters).™® The data base will provide information to support
».-';f decisionmaking, while the MCS software will support decisionmaking and
;ZI:EI control of friendly operations. The reference to functioning as the force
headquarters clearly indicates that critical information will be distributed for
j:,if purposes of continuity of operations. This information is not intended to
L.

S . L . . . )

}f.}_ improve decisionmaking by other battlefield functional area commanders. This
procedure is intended to facilitate re-establishment of centralized control if

L% . R . .

:‘5.;- the command post is lost. The operational and organizational plan also does not

\"\ A

:i;- address the provision of all or a porticn of this data base to subordingte
o0

[a . .

- commanders for either purpese. The Maneuver Control System provides 8 good
_'.;:{Z; examnple of how this information would be distributed. “’hen the MCS data base
_\;ZZ: ‘ is fielded in mid-1987 users will be able to establish standing requests for
14 information from other devices within the cystem. When specific items in the
R’ . . . .

:;-{. : data base are updated a report containing the requested information will be

< .

“~ . . .

ol created and transmitted to the subscriber®® Commanders and their staffs
W

) . . . . .
‘) would be able to pull information through the system by accessing the higher

.;. commander’'s data base in this manner. As mentioned earlier, in mid-1988& the
N

N MCS will supplement this capability through distribution and maintenance of
N

. the Commander's SITREP.

N

\""J

P

o.- 88 Annex B, "Operational and Organizational Plan for The Family of Tactical Command and Control

e Systems (ATCCS),” to letter HODA(DAMO-FD), Washington, DC, 9 December 1986, subject: The Army

*& Tactical Command and Control Systems (ATCCS) Required Operational Capability (ROC), p. B-3. Note the use

",: of the term “command data base™ instead of "commander's data base”. This reflects current efforts to
0oy replace the FLIRP with the CCIR, which constitute the force level or command data base.

L .

::. \ i 89 0&0 Plan for the MCS, p. D-1. The MILSPEC components of the system are being fielded at this time

. ? with limited software functionality. Additional software releases are scheduled on 2 yearly basis to
',l;:; ' implement the merger of MCS and DCCS and to continue the evolutionary development of horizontal integration.
o 34
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The second requirement concerns the amount of information provided to
support the commander's decisionmaking process. The Commander's SITREP
will support decentralized decisionmaking more effectiveiy than the command
dsta base. It will be more effective because il represents a subset of the
information available in the data base and because it consolidales the
information into a small number of displays. The majority of the information
contained in the Commander's SITREP is summarized from numerous inputs
vith subjective and objective & 2" .:lions of friendly and enemy capabilities.
The status of personnel; supply classes I, Iil, IV, V¥, and VII; and pacing items

are described in detail in 3 set of charts that ampiify the data contained in the

battie resource summary display; however, the distribution of this detailed
resgurce information for the force as a whole is limited to maneuver command
posts.90

The third requirement is for horizontal integration. The lack of effective
integration between automation systems has been recognized as a problem for
many years. The Command Control Subardinate System (CCS2) Concept has
emphasized the need to exchange information between the battlefield func-’
tional areas since its conception. The ATCCS Operational and Organizational
Plan continues this orientation by requiring that each battlefield functional
area control system "Exchange standard data elements in standard formats
with other BFA [battlefield functional area] control systems. . "1 Its emphasis
is clearly on horizontal integration. The MCS implementation of an interim

force level control capability emphasizes vertical integration, but it will

0FLCS Presentation.
9THQDA letter, subject: ATCCS ROC, 9 December 1986, p. B-2.
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increase horizontal integration significantly by extending the system to the

each battiefield functional area at corps and division.

.“_: The last requirement concerns constraints placed on the commander,

2\2 passibly limiting the locations from which he can receive information from the

. i | system and direct the force as a whole. Today, when a commander is away

’_:.\j | from his command and control faciiities he controls the force through access

K "J to the communications network. His decisions are supported by the information

b he brings with him; personal observations at the critical point; information

.JZ provided by a subordinate commander and staff, if available; and whatever he

:é:—_ can obtain through communication with his commander, his staff, or others.

pes The ATCCS Operational and 0Organizational Plan specifies that "ATCCS

ﬁ implementation must not restrict the commander's mobility on the battiefield

’ s nor can it Timit his ability to access the infermation he deems critical to

. ; command the force.”2 Unfortunately, the pian only describes the distribution

; ::S; ! and maintenance of the command data base. In the MCS the Commander's

-:\: SITREP will be maintained at the three maneuver command posts and major
.': ! portions of it will be replicated in each of the other four OPFAC's, at higher
:::: | headquarters, and in major subordinate commands. This capabilitiy will vastiy

S;:i | improve the commander's flexibility by providing the information to senier and

.7’;:1 subordinate commands that would represent numerous additional nodes where
f:i:; the commander may position himself. This interim force level control

E::E? capability should provide the basis for the evolutionary development of a
: comparable capability in the ATCCS.

b5

S

5- ’ 92tid., p. B-4.
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Z CONCLUSIONS
_.

; Qver the past thirty years operations doctrine has generally emphasized
*‘ centralized contrgl. The threat of atomic war, a defensive orientation, and the
& capabilities and limitations of technology combined with other factors to
- stress centralized control from the mid-1950's to the early 1970's. The aclive
defense and the concepts of Central Battle and Force Generation extended the
: trend because of a continued orientation on defensive tactics, an increased
2 reliance on technology, and an ongoing concern over force ratios. Even the
~>‘ ; concepts that led to the development of AirLand Battle doctrine continued to
¢' stress centralized control. However, the doctrine published in 1982, and later
.:: : updated in 1986 reflected a major shift towards decentralization, a shift that
' became evident in the 1986 version of the doctrine.
The degree of centralized control inherent in tactical automation systems’

,& also decreased significantly during the same pericd. The early battlefield
7 automation systems initiated during the 1950's and 1960's reflected a high
' | degree of centralized control because of the factors mentioned above. While the
3 doctrinal trend continued during the mid- to late 1970's, the tactical automa-
! tion architecture began a move toward decentralization with the creation of the
- Command Control Subordinate System (CCS2) Concept. The factors that
g influenced its development included: (1) attempts to identify the commander's
: critical information requirements, (2) a need to share information between
' different tactical automation systems, and (3) concerns over the survivability
B 37
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S‘ of the command and control system. Movement toward decentralization
B continues today with the development of the Army Tactical Command and
; : Control System (ATCCS).

: Conclusions concerning the compatibility of tactical command and control
’. automation systems and current operations doctrine mus! be based on the
& systems’ ability to support decentralized decisionmaking. AirLand Battle doc-
E trine requires: (1) that subordinates are able to act independently; (2) that
- commanders are prepared to commit forces without waiting for encugh infor-
mation to ensure certainty; (3) that synchronization depend as little as possible
., on explicit ceordination; and (4) that commanders are capable of influencing the
;' operations of the entire force from any locstion on the battlefield. These
; aspects of the doctrine must be supported by tactical command and control
; ; automation systems or there will be a conflict in procedures .
'\ . Tactical command and control automation systems’ potentiasl to support
5:.' AirLand Battle's decentralized control cannot be measured by examining the
' Tactical Fire Direction System. It was eliminated from consideration as 8
b battlefield functional area control cystem when the Command Control’
Suberdinate System {CCS2) Concept was developed for the BAA V. It was
:-3 redesignated as a subordinate system because it could not fuily support the
P command and control functions of the battlefield functional area commander,
I' exchange information with other battlefield functional area control systems, or
" produce information critical to the force level commander's decisionmaking
' process. The Tactical Fire Direction System was not designed to support the
“ CCS2 Concept or decentralized control required by AirLand Battle doctrine.
The interim force level control capability implemented by the Maneuver
"_ Control System will support decentralized decisionmaking. This is primarily
;
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:-3 through the manner in which this version of the force level control system will
{ support the commander's information needs. [ts management of information at
'. the force level will be based upon reguirements that reflect technoiogy and
ﬁ threat dominated concepts of the late-1970°s, namely the FLIRP elements which
' : form the basis for many of system’'s standard messages. However, the
:.' Commander's SITREP reduces the amount of information designated as critical
E':‘ to the commander from that contained in the FLIRP and the CCIR.

The interim force level control system will also increase the division and

oy corps commanders’ flexibility significantly. Portions of the situaticn map,
3, intelligence status, and friendly resources displays will be maintained in
: | locations mentioned earlier. Commanders will be able to access the system at
— least as lovw as maneuver brigade level, where they will be able to review their
’ SITREP, request additional information if necessary, and issue directives to the
force.

: = The Commander's SITREP will be distributed for survivability reasons. This
'-s 1s a point where the MCS is not consistent with AirLand Battle doctrine’s
:'3 decentralized control as defined in this study. This critical information will’
E nat be pushed down the chain of command to support decentralized control, but
'-Z; for a different purpose. Decentralized decisionmaking will be supported in the
. end because of the flexibility of the system and by chance, not by design.

1’§ The Army Tactical Command and Control System will increase the level of
; horizontal integration, but it is not totaily compatible with the command and
“ contral requirements of AirLand Battle doctrine. The ATCCS will improve
: horizontal integration by extending force level control to brigade level, by
o

fielding common hardyvare and software, and by emphasizing the integration of

ASE

functional control systems. However, the provision of critical information to
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subordinates on a regular basis and the creation, distribution, and storage of
| information critical to the commander are not addressed. Presumedly, the

management of this information would be accomplished within the maneuver

functional area; however, it is a force level control issue which should be
addressed within the ATCCS. ?

The relationship between tactical command and control automation
systems and AirLand Battle doctrine contains implications for field users and
combat developers. The users will be forced to apply both automation and
doctrine. They must recognize the orientation of the procedures embedded in
the MCS and the ATCCS and those inherent in AirLand Battie doctrine. They must

also understand how to exploit the existing capabilities of these tactical

command and control automation systems to maximize their compatibility with
‘ the doctrine.
Combat developers must re-examine the command and control requirements
? of AirLand Battle doctrine. The management of information by tactical
: command and control automation systems must also be reviewed in terms of
decentralized decisionmaking. The ATCCS must support the decentralized’
control required by Airtand Battle doctrine by providing the most critical
elements of information to subordinates; minimizing the amount of information
identified as critica! to the decisionmaker; and increasing the coemmander's
flexibility, in addition to continuing its emphasis on horizontal integration of

battlefield functional area systems.
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